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(57) Abstract 

A noetfaod and apparatus for stadL- 
ing and omveying product units. The 
product units aie conveyed on a conveyor 
from a loading station to an unloading 
station. The ccnveyor has a number of 
paddles extending tfaerefirom where adja- 
cent paddles define iecq)tacles between 
them for holding the product units. Ibe 
invention allows the products to be xe- 
oriented while being conveyed from the 
loading station to die unloading station 
so that the products azrive at die unload- 
ing station with the desired orientation. 
This eliminates scpmtc steps and appant- 
tuses for ccmveying and reorienting. The 
present invention does tliis by first load* 
ing at least one product unit into the prod- 
uct receptacles and conveying the prod- 
uct units along the longitudinal axis of 
the conveyor. The paddles are dien reori- 
ented along a generally helical line while 
the products are being conveyed from die 
loacting station to the unloading station. 
The paddles are reoriented to a desired 
angle with respect to die longitudinal axis 
of die conveyor. The product units are un- 
loaded at die unloading station as a stadc 
by lemoving the product units from a plu- 
rality of product receptacles. Tbe paddles aie dien reoriented and letumed to dieir original podrion as when they were loaded. 
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STACKING APPARATUS AND METHOD THAT REORIENTS PRODUCT 
UN.ITS ALONG A GENERALLY HELICAL LINE WHILE BEING CONVEYED 
FROM A LOADING STATION TO AN UNLOADING STATION 



FIELD OF THE INVENTION 
The present invention relates to a method and apparatus for 
collating and/or stacking articles such as consumer products. More 
specifically the invention relates to a stacking/collating apparatus 
capable of receiving an article in one plane and re-orienting along 
5 a helical line into another plane while it is being conveyed. 

BACKGROUND OF THE INVENTION 
Consumer products such as catamenials, diapers, packaged food 
etc. are often placed in rows of one or more units, whereby one or 
more rows are then stacked on top of or next to each other before 

10 being packaged in a box, carton, bag or other type of container. 
There are many types of apparatuses for forming stacks of articles, 
such as consumer products, and forwarding the articles to a position 
where they are unloaded as a stack so as to be bagged or otherwise 
further packaged. Examples of such apparatuses that are well known 

15 in the art are shown in commonly assigned U.S. Patents 4,399,905 
Issued to Lance et al . on August 23, 1983 and 4,577,453 issued to 
Hofeler on March 25, 1986, both of which are hereby incorporated 
herein by reference. 

Apparatuses of the type described in the above mentioned 

20 references typically load the products at an infeed or loading 
station^ transfer the products to an outfeed or unloading station 
where a stack of products is unloaded. The stack is then placed 
into a large rotary turret which indexes or rotates the stack 
typically 90*. This reorientation of the stack is usually done for 

23 rectangular stacks. This is because the stack products at the 
outfeed station of the apparatus has its longer sides positioned 
vertically, which is not the correct orientation required in order 
for the stack to be placed in a bagger or the like. The stack needs 
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to be reoriented 90% i.e, placed on its side, in order for it to be 
in the proper position to be bagged or otherwise further packaged. 
This is because most cownercial baggers only handle stacks in a 
rectangular opening with the longer sides positioned horizontally, 

5 Moreover, the stack has greater stability when placed on its side 
which facilitates easier placement into a bagger or the like. 

However , the above described method has its drawbacks. The 
placing of the stack into the turret requires the extra steps of 
transferring the stack from the stacking apparatus to the turret, 

10 rotary indexing the turret, stripping of the stack from the turret, 
and then conveying the stack to the infeed of a bagger. Because so 
many steps are involved, production is slowed down, resulting in 
increased manufacturing costs and eventual increase final costs to 
the consumer. 

15 A solution, well known in the art, for eliminating the use of a 

rotary turret is to take an apparatus of the type generally 
described above and turn it on its side so that it is horizontal. 
This causes the products to arrive at the outfeed or unloading 
station with the correct orientation and eliminates the need to use 

20 a rotary turret or the like. However, because the Infeed or loading 
station is also in a horizontal position, the products have to be 
reoriented before they are placed into the stacking apparatus. This 
is usually accomplished by placing the product units into a pair of 
twist belts which reorient the product and then deliver it to the 

25 loading station. 

However, this type of apparatus and method does not reduce the 
number of steps involved from taking the product from a production 
line, loading the product into the infeed of the apparatus and the 
unloading of the stack, with the correct orientation, at a bagger or 

30 the like. Because the product has to placed into and removed from 
the twist belts, the number of steps involved in the process is not 
reduced. Additional product transfer steps, before and after 
reorientation, where the product needs to be transferred to a 
separate reorienting device, whether a pair of twist belts or a 

35 rotary turret, causes many problems and has many disadvantages. 
Additional product transfer steps increase the chances of product 
mishandling causing manufacturing errors to occur on the line. This 
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results in the line having to be shut down in order to correct the 
error, which costs time and money thereby increasing the final cost 
of the product to the consumer. Moreover, when using twist belts it 
is difficult to load more that one product unit into the apparatus 

5 at a time. The twist belts are not well adapted to handling a row 
of multiple products, and attempts to do so often results in a jam 
occurring on the line. 

There has therefore been a need to provide a method for 
stacking, conveying and reorienting product units, which come off a 

10 production line with an incorrect orientation for any further 
manipulation, that requires fewer steps that the prior art methods. 
There has also been a need to provide an apparatus for stacking and 
conveying product units which is also capable of reorienting the 
product units, thereby eliminating the need to employ a separate 

15 apparatus for doing so. 

It is therefore an object of the present invention to provide a 
stacking apparatus and method wherein the products are reoriented 
while being transferred from a loading station to an unloading 
station without any intermediate steps, product transfers or 

20 additional apparatuses. 

It Is another object of the present invention to provide such a 
stacking apparatus and method wherein after the product has been 
re*or1ented it can be stripped directly from the apparatus into a 
packager, bagger or the like, so as to Increase speed and raise 

25 efficiency. 

The aforementioned and other objects of the present Invention 
will become wore apparent hereinafter. 

SUMMARY OF THE INVENTION 
In accordance with the present invention there is provided a 
30 method for stacking and conveying product units. The units are 
conveyed on an endless conveyor from an loading station to an 
unloading station. The conveyor includes a plurality of paddles 
extending therefrom. Adjacent paddles define product receptacles 
therebetween. The method allows the products to be reoriented while 
35 being conveyed so that the products arrive at the unloading station 
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with the desired orientation. This eliminates separate steps for 
conveying and reorienting. 

The method of the present invention includes the steps of 
loading at least one product unit into the product receptacles and 

5 conveying the product units along the longitudinal axis of the 
conveyor. The paddles are then reoriented along a generally helical 
line while the products are being conveyed. The paddles are 
reoriented to a desired angle with respect to the longitudinal axis 
of the conveyor. The product units are unloaded at the unloading 

10 station as a stack by removing the product units from a plurality of 
product receptacles. The paddles are then reoriented and returned 
to their original position as when they were loaded. 

In accordance with another aspect of the present invention 
there is provided an apparatus for stacking and conveying product 

15 units. The product units are conveyed from a loading station to an 
unloading station. The apparatus reorients the products while they 
are being conveyed so that stacks of product units arrive at the 
unloading station with the correct orientation. This eliminates the 
need for separate apparatuses for conveying and reorienting. 

The apparatus includes an endless conveyor having a plurality 
of paddles extending therefrom. Adjacent paddles define product 
receptacles therebetween. A means is provided for reorienting said 
paddles along a generally helical line while the products are being 
conveyed from the loading to the unloading station. The paddles are 

25 reoriented to a desired angle with respect to the longitudinal axis 
of the conveyor. Lastly, a means is provided for reorienting and 
returning the paddles from the unloading station back to their 
original position at the loading station. 

30 BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a simplified perspective view of a preferred 
embodiment of the present invention* wherein for clarity not all of 
the paddles 5 are shown. 

Figure 2 is a simplified perspective view of a preferred 
35 embodiment for the loading station 10 of the present invention. 
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Figure 3 is a partial simplified perspective view of a 
preferred means of the present invention for reorienting the paddles 
5 along a helical line. 

Figure 4 is a partial simplified perspective view of a 
5 preferred embodiment for the unloading station 40 of the present 
invention. 

Figure 5 is a cross-sectional view of a preferred embodiment of 
the apparatus of the present invention taken parallel to paddles 5 
at a point along the first means 30 for reorienting the paddles 
10 along a helical line and looking upstream. 

Figure 6 is a simplified exploded view of a preferred 
embodiment for the conveyor of the present invention. 

Figure 7 is a simplified perspective view of a preferred 
embodiment of the conveyor of the present invention. 

15 DETAILED DESCRIPTION OF THE INVENTION 

Referring now to the drawings in detail wherein like numerals 
indicate the same element throughout the views there is shown in 
Figure 1 a simplified perspective view of an apparatus 1 for 
stacking consumer product units 2. Apparatus 1 comprises an endless 

20 conveyor 3, shown in Figure 7. In a preferred embodiment conveyor 3 
is a twist chain. Conveyor 3 has a plurality of paddles 5 extending 
therefrom. In a preferred embodiment paddles 5 of conveyor 3 are 
substantially equally spaced and are generally planar having their 
vertical axis 6 extending outwardly from and generally perpendicular 

25 to the longitudinal axis of conveyor 3. The longitudinal axis of 
conveyor being defined as the axis parallel to the direction of 
travel. Adjacent paddles define product receptacles or pockets 7 
therebetween. Apparatus 1 further includes a loading station 10, a 
first means 30 for reorienting the paddles along a helical line, and 

30 a discharge station 40. The method of the present invention can 
best be understood by describing the preferred embodiment of the 
apparatus. Briefly, however, the method involves loading at least 
one product unit 2 into a product receptacle 7 and conveying the 
product along the longitudinal axis of the conveyor 3. The paddles 

35 5 are then reoriented along a helical line to a desired angle with 
respect to the longitudinal axis of the conveyor. A stack of 
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products is then unloaded from the apparatus by removing product 
units from a plurality of product receptacles, The paddles are then 
reoriented and returned from the unloading station to their original 
position at the loading station. 
5 Referring now to Figure 2 which is a simplified perspective 

view of the loading station 10, it can be seen that loading station 
10 comprises vertical sprocket 11 rotating vertically around a 
horizontal shaft (not shown), which drives conveyor 3 and paddles 5. 
One or more product units 2 are placed into a product receptacle 7 

10 at the loading station 10. The product is placed into the 
receptacle by any number methods known in the art. An example of an, 
apparatus for loading the products into the receptacle is a flight 
chain conveyor. Figure 2 shows a partial perspective view of a 
suitable flight chain conveyor 15 that can be used with the 

15 apparatus of the present invention. Such flight chain conveyors 
are readily available in the marketplace from various companies such 
as the Curt G. Joa Co. Sheboygan Falls, WI 53085. During loading, 
the product units 2 are stopped by a pair of stationary rails 8 on 
either side of paddles 5. Rails 8 prohibit the product 2 from 

20 entering the root of the wedge between the paddles where a jam could 
occur later in the process. Attached to the rails 8 are side guides 
9 which help stabilize and secure the product units 2 within the 
receptacles 7. 

Single or multiple products can be loaded end-to-end in a 
25 single product receptacle 7. As shown in the figure, three product 
units are loaded into each product receptacle. If a product 2 is 
not present, the apparatus l stops conveyor 3 and waits until that 
pocket is filled before advancing on. This is called "Pad Count 
Correction" and it is used to insure that all pockets are filled 
30 with product and that no gaps exist in the downstream flow. "Pad 
count correction is usually done by positioning an electric eye or 
the like at the loading station near the Interface between the 
flight chain conveyor and the receptacles 7. If the electric eye 
does not detect a product unit being placed into a receptacle 7 
35 means are provided for stopping the conveyor 3, waiting for a 
product to be loaded into the receptacle, and starting the conveyor 



wo 94/14685 



PCT/US93/11670 



back up again. Various types of methods and apparatuses are known 
In the art for accomplishing the "Pad Count Correction". 

In a preferred embodiment product units 2 are loaded into the 
product receptacles 7 with the vertical axis 6 of the paddles being 

5 substantially parallel with the ground 100. After a product unit 2 
Is loaded into a product receptacle 7 at the loading station 10, the 
paddles are vertically reoriented substantially 90* along the 
generally circular path of sprocket 11 so that the paddles 5 are 
pointing upward with their vertical axis 6 substantially 

10 perpendicular with the ground 100 (as shown in Figure 1). 

After coming off sprocket 11 the paddles engage a means 30 for 
reorienting the paddles along a helical line. Means 30 for 
reorienting the paddles along a generally helical line comprises a 
pair of guide rails 31,32. At point 12 guide rails 3U32 begin a 

15 counter-clockwise twist, as viewed looking downstream. The longer 
the twist rails are, the slower the twist is accomplished. This 
puts less wear on the conveyor and reduces frictional drag. 
However, the length of the twist rails will be limited by the amount 
of space available in a plant or the like. As seen from Figures 3 

20 . and 5, through the first means 30 for reorienting the product along 
a generally helical line, the product units 2 are supported and kept 
within receptacles 7 by a set of securing rails 34,35 that follow 
the path of the paddles (for clarity rail 35 is not shown in Figure 
3). After passing through guide rails 31,32 the paddles 5 are now 

25 reoriented to a desired angle with respect to the longitudinal axis 
of the conveyor. Typically the paddles are reoriented 90* such that 
their vertical axis 6 is substantially parallel to the ground 100. 

As seen from Figure 1, at the end of reorienting means 30, the 
paddles 5 level out and engage horizontal sprocket 33. Sprocket 33 

30 horizontally reorients paddles 5 by turning them substantially 90* 
along a generally circular path. If the paddles approach sprocket 
33 at an angle it is preferred that sprocket 33 is tilted at an 
angle so as to match the direction of the incoming paddles. Since a 
wedge shape is formed by product receptacles 7 as paddles 5 go 

35 around the sprocket 33, a dead plate 39 is used under paddles 5 to 
keep the product 2 from falling out of receptacles 7. As will be 
appreciated by those skilled in the art, a side securing raiil can 
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also be attached to the dead pUte 39 and located just above the 
paddles 5 to keep the centrifugal force from pushing the product 
outwards toward the tips of the paddles. 

From the horizontal sprocket 33, the paddles engage a second 
set of guide rails 36,37. Rails 36,37 guide paddles 5 to unloading 
station 40 where a stack of products is removed from the apparatus 
and sent to a packager. As seen from Figure 4, a stationary dead 
plate 44 is preferably used under the paddles to ensure that the 
product units 2 do not fall out. As will be discussed in detail 
below a stack 49 of products 2 is unloaded from a plurality of 
product receptacles 7 at the unloading station 40. 

As seen from Figure 1. rails 36,37 continue to guide paddles 5 
past unloading station 40 to a second horizontal sprocket 43. The 
second horizontal sprocket 43 horizontally reorients the paddles by 
turning them substantially 180' clockwise as viewed from overhead so 
that the direction of travel of paddles 5 is substantially opposite 
the direction of travel at the unloading station 40. 

After going around sprocket 43, the paddles engage another pair 
of guide rails 51.52. Guide rails 51,52 provide a means 50 for 
reorienting the paddles to a desired angle so that the paddles can 
eventually return to their original position at the loading station. 
Rails 51,52 will typically reorient the paddles substantially 90* 
with respect to the longitudinal axis of conveyor 3 along a 
generally helical line. Reorienting means 50 which comprises twist 
rails 51,52 is very similar to reorienting means 30 and twist rails 
31,32. No securing rails are needed here since the paddles are now 
empty. In the preferred embodiment, shown in the Figures, paddles 5 
are now pointing downward with their vertical axis 7 substantially 
perpendicular to ground 100. 

After passing through guide rails 51,52 paddles 5 engage 
turning wheel 55. Turning wheel 55 horizontally reorients paddles 5 
by turning them substantially 90* along a generally circular path so 
that the direction of travel is changed but with the vertical axis 7 
of paddles 5 still perpendicular to ground 100. In order to reduce 
friction, this turn is accomplished using an inside wheel 55 and a 
stationary outer rail 56. Inside wheel 55 is free-wheeling on 
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bearings and rotates. Inside wheel 55 Includes a means for engaging 
guide slot 305 on the paddles 5 while slot 306 engages outer rail 
56. The rolling friction provided by wheel 55 is less than the 
sliding friction that would be present if the turn was accomplished 

5 by a pair of guide rails. Once paddles 5 are around wheel 55, they 
engage a short section of guide rails 57,58 and then continue to the 
infeed sprocket 11. Infeed sprocket 11 then vertically reorients 
the paddles substantially 90* along a generally circular path so 
that the paddles are flat and ready to be loaded again. 

10 The preferred embodiment for conveyor 3 can best be described 

by referring to Figures 6 and 7. In the preferred embodiment 
conveyor 3 is a roller chain. An example of a suitable roller chain 
is a side bow roller chain #50 SB with a standard K-1 attachment 302 
on every link, commercially available from Rexnord» Inc. Milwaukee, 

15 HI 53214. The paddles 5 are attached to the conveyor 3 by socket 
head cap screws extending through the holes 312 in the K-1 
attachment 302 and into corresponding holes on the paddles 5. 

Figures 6 and 7 also show a preferred embodiment for paddles 5. 
The overall shape of the paddle forms an "L" having short leg 303 

20 and long leg 304. Paddles 5 can be made from any suitable material 
known in the art. In a preferred embodiment paddles 5 are of one 
piece construction, injection molded from polycarbonate. Leg 303 
has grooves 305 and 306 on either side thereof for engaging the 
various guide rails. Figure 5 shows how the paddles engage the 

25 guide rails. 

Referring back to Figures 6 and 7, one can see that the paddles 
5 have raised boss 310 on one side. Boss 310 keeps the paddles from 
tilting towards each other. This helps to better stabilize the 
paddles in the straight runs, keeping them parallel with each other. 

30 Boss 310 also helps reduce friction by not allowing the paddles to 
cock and bind against the guide rails. In a preferred embodiment 
the center line of the chain rollers 301 is the same as the center 
line for the guide slots 305 and 306 on paddles 5. This minimizes 
twisting of the paddles as they are pulled along the guide rails. 

35 In some instances, such as when conveying larger products, the 

paddles are on every-other link. For this embodiment a spacer block 
315 can be attached to the chain between the paddles. The spacer 
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block does not ride on the guide rails, which helps reduce friction. 
The block assists in securing the paddles together during the 
straight runs and keeps the product from falling into the gap 
between paddles. 

5 In a preferred embodiment of the present invention, all of the 

paddle guide rails of the present embodiment 31, 32, 36, 37, 51, 52, 
56, 57 and 58 comprise 1/2" diameter stainless steel rails. Each 
set of guide rails of the present invention are supported from a 
central spine tubes one of which is shown as 200, in Figure 5, about 
10 which they can twist as needed. The leading ends of all of the 
rails are pointed so that the paddles can more easily engage them. 
For example when the paddles first engage rails 31,32 after coming 
off sprocket 11 or when the paddles first engage rails 36,37 after 
coming off sprocket 33, the leading edges of the rails at these 
locations are pointed in order to ensure the paddles smooth 
transition. The guide rails can be attached to the central spine 
tube and the spine tube can be attached to the machine frame by any 
number means known to those skilled in the art. 

Any number of means known in the art can be used to drive 
20 conveyor 3. In a preferred embodiment, it is the infeed sprocket 
that is driven from a line shaft or the like in order to drive the 
apparatus and move conveyor 3. 

"NLOADING 

It is preferred that the products be loaded into receptacles 7 
25 at the loading station 10 in a substantially continuous manner, in 
order to provide for a smoother operation. However, in order to 
facilitate unloading, especially when running at higher speeds, it 
is preferred that the paddles pause momentarily so that the products 
can be easily removed therefrom. Therefore, since the infeed is in 
30 constant motion, the pausing of the paddles must be done 
independently of the infeed. This is accomplished by, what is 
referred to in the art as "festooning". The basic concept of 
"festooning" is known in the art and is described, but not referred 
to as such, in said hereinbefore incorporated U.S. reference 
35 4,399,905 which describes a stacking apparatus having a means for 
cyclically stopping and forwarding a portion of the flight of ways 
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(paddles) adjacent to the outfeed station while continuously 
operating the flight drive to continuously forward the flight of 
ways through the infeed station. 

The "festooning" of the present invention is accomplished by 

5 providing a means for moving the horizontal sprockets 33 and 43 back 
and forth or in an oscillating motion in the direction of arrow 60» 
shown in Figure 1. In order to momentarily stop the motion of the 
paddles between the horizontal sprockets while maintaining a 
continuous loading process, the sprockets 33 and 43 must move 

10 opposite the flow of paddles at the same rate as the paddles are 
moving forward, thus causing a momentary stop of the paddle motion 
at the unloading station between the two horizontal sprockets 33 and 
43. While the paddles are momentarily stopped, a stack of product 
units is unloaded by removing product units from a plurality of 

15 product receptacles. The size of the stack can be as large as the 
number of paddles between the sprockets 33 and 43 or can be smaller 
by stripping from a smaller number of paddles. After a stack of 
product units Is unloaded, the sprockets move back to their original 
position travelling in the same direction as the flow of the 

20 paddles. This causes the paddles to move at twice the rate as they 
do at other points along the apparatus so that at the end of the 
festoon cycle the paddles are in the same position as if the 
festooning never occurred. 

The twisted paddle guide rails 31 and 32 and product guide 

25 rails 34 and 35, along with their central spine tube 200 and dead 
plate 39, located between the infeed sprocket 11 and the horizontal 
sprocket 33 follows the motion of the festoon. The aforementioned 
rail assembly pivots around point 19 adjacent the Infeed sprocket. 
It is preferred that the degree of pivot be minimal, preferable 

30 between about 0 degrees to about 5 degrees. This Is so that at the 
infeed sprocket where the paddles begin to engage rails 31,32, the 
rails do not get out of alignment with the sprocket, which would 
cause the paddles not to engage the rails. 

The sprockets 33 and 43 can be made to oscillate by any number 

35 of means known in the art. A preferred method of doing this is to 
have both sprockets ride in carriages or the like so they may 
traverse linearly back and forth to accomplish the festoon motion. 
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Because sprocket 43 has twice the amount of chain wrapped around it, 
sprocket. 33 will need to move twice the distance that sprocket 43 
does. Any number of methods known in the art can be used to 
generate the festoon motion of the sprockets. Such methods include 
driving one of the sprockets with a cam or a servo motor while 
leaving the other sprocket free moving so as to follow the festoon 
motion. 

In a preiferred method sprocket 33 is loaded against an air 
cylinder, spring or other like device so that pressure is applied to 
the sprocket in the direction opposite the flow of the paddles. 
Sprocket 43 would be loaded against an air cylinder spring or other 
device so that pressure is applied to the sproclcet in the same 
direction as the flow of the paddles. The difference in the forces 
exerted by these two air cylinders or the like keeps the distance 
15 between the two sprockets the same which keeps tension on the chain 
and paddles during the festoon motion so that slack In the conveyor 
does not develop. 

As seen from Figure 4, during the dwell, or pause, the product 
is swept out of the paddles by an overhead stripper conveyor 401 via 

20 chain 402. This collates the product Into stacks, the size of which 
is governed by the stripper width and the number of products units 2 
in a receptacle 7. Such paddle conveyors are well known in the art. 

In order to prevent a jam during unloading, the overhead 
stripper sweeps across the top of the stacker paddles instead of 

25 "combing" through them. To facilitate this stripping action, a dead 
plate 44 Is placed beneath the paddles at the unloading station. 
The dead plate is inclined until it is almost flush with the 
underside of the paddles. This forces the product up In the paddles 
to expose as much as possible to the overhead stripper. 

30 While particular embodiments of the present Invention have been 

illustrated and described, various modifications will be apparent to 
those skilled in the art without departing from the spirit and scope 
of the present invention. Accordingly, the scope of the present 
invention should be considered in terms of the following claims and 

35 is understood not to be limited to the details described and shown 
in the specification and drawings. 
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What: is claimed is: 

1. A method for stacking and conveying product units (2), the 
product units being conveyed on an endless conveyor (3) from a 
loading station (10) to an unloading station (40), the conveyor 
having a plurality of paddles (5) extending therefrom, adjacent 
paddles thereby defining product receptacles (7) therebetween, the 
method being such that the products are reoriented while being 
conveyed so that the product units arrive at the unloading station 
with a desired orientation, the method characterized by the steps of: 
loading at least one product unit into the product receptacles and 
conveying the product units along the longitudinal axis of the 
conveyor; reorienting the paddles along a generally helical line 
while the product units are being conveyed from the loading station 
to the unloading station, the paddles being reoriented to a desired 
angle with respect to the longitudinal axis of the conveyor; (c) 
unloading a stack of products (49) at the unloading station by 
removing the product units from a plurality of product receptacles; 
and (d) reorienting and returning the paddles to their original 
position in step (a). 

2. The method of any of the preceding claims wherein the 
product units are loaded into the product receptacles while the 
paddles are flat with their vertical axis substantially parallel with 
the ground and vertically reorienting the paddles substantially 90* 
along a circular path while being conveyed so that the paddles are 
pointing upward with the vertical axis substantially perpendicular to 
the ground and thereafter conveying the paddles and the product units 
along the longitudinal axis of the conveyor; 

3. The method of any of the preceding claims wherein step (b) 
the paddles are reoriented substantially about 90* with respect to 
the longitudinal axis of the conveyor so that the vertical axis of 
the paddles are substantially parallel with the ground. 

4. The method of any of the preceding claims wherein the 
product units are loaded into the product receptacles substantially 
continuously, and the stack is unloaded substantially intermittently. 
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5. The method of any of the preceding claims further including 
the step of stopping the conveyor if a product unit is not loaded 
into a receptacle at the loading station and then restarting the 
conveyor once a product unit has been loaded therein. 

6. An apparatus for carrying out the method of any of the 
preceding claims characterized by: (a) an endless conveyor for 
conveying the product units from the loading station to the unloading 
station, the conveyor having plurality of paddles extending 
therefrom, adjacent paddles thereby defining product receptacles 
therebetween for holding the product units while they are being 
conveyed; (b) a means for reorienting the paddles along a generally 
helical line while the products are being conveyed from the loading 
station to the unloading station, the paddles being reoriented to a 
desired angle with respect to the longitudinal axis of the conveyor; 
and (c) a means for reorienting and returning the paddles to their 
original position at the loading station. 

7. The apparatus of Claim 6 further including a means to 
operate the conveyor substantially continuously at the loading 
station while being able to intermittently and momentarily stop the 
conveyor at the unloading station. 

8. The apparatus of Claim 6 and 7 further including a means to 
stop the conveyor if a product unit is not loaded into a product 
receptacle, and to restart the conveyor when a product unit is loaded 
therein. 

9. The apparatus. of Claim 6, 7 and 8 further including a means 
to load at least one product unit into each product receptacle at the 
loading station. 



10. The apparatus of Claims 6, 7, 8 and 9 further including a 
means to strip a number of product units from a number of product 
receptacles at said unloading station. 



wo 94/14685 



PCTAJS93/11670 




wo 94/14685 



PCT/US93/11670 




4 



wo 94/14685 



PCT/US93/11670 




WORLD INTELLECTUAL PROPERTY OROANIZATION 
Intenadonal Bureau 




PCX 

INTERNATIONAL APPUCATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) Intonational Patent ClassificatkMi ^ : 
B65G 47/248 



A3 



(11) Intmatioiial PobUcation Nmnber: 
(43) intmatioiial Publication Date: 



WO 94/14685 

TJuly l»4((r7.07.94) 



Ql) Intematioiial AppBcation NnmlMr: FCTAJS93/11670 
02) International Filing Datet 2 December 1993 (02.12^) 



(30) Priority Date: 
07/992^ 



18 December 1992 (18.12^) US 



(71) Applicant THE PROCIER & GAMBLE CX)MPANY 

[US/US]; One I^octer & Gamble Plaza, Cincinnati, OH 
45202 (US). 

(72) Inyentors: tpsi tf, Wayne, Giant; 3227 Autunm Lane, 

Cincinnati, OH 45239 (US). DALTON, Lany, Vincent; 
8682 HoUyhock Drive, Cincinnati, OH 45231 (US). 

(74) Agents: REED, T, David et al.; The Procter & Gamble 
Company, 5299 Spring Giove Avenue, Cincinnati, OH 
45202 (US). 



(81) Designated Stetes: AU, CA, JP, European patent (AT, BE, 
CH, DE, DK, ES, FR, GB, OR, IE, IT, LU, MC, NL, FT, 
SE). 



Published 

With international search report. 

Before the expiration of the time limit for amending the 
claims and to be republished in the event of tlie receipt of 
amendments, 

(88) Date of publication of the international search report: 

13 October 1994(13.10.94) 



(54) Title: METHOD AND APPARATUS FOR FEEDING, GROUPING AND ORIENTATING ARTICLES 



(57) Abstract 

A method and apparatus (1) for stacking and 
conveying product units (2). The product units 
(2) are conveyed on a conveyor from a loading 
station (10) to an unloading station (40). The 
conveyor has a number of paddles (5) extending 
therefrom where adjacent paddies (S) define 
receptacles (7) between them for holding the 
product units (2). The invention allows the 
products (2) to be reoriented while being 
conveyed from the loading station (10) to the 
unloading station (40) so that the products arrive 
at the unloading station (40) with the desired 
orientation. This eliminates separate steps and 
apparatuses for conveying and reorienting. The 
present invention does this by first loading at 
least one product unit (2) into the product 
receptacles (7) and conveying the product units 
(2) along the longitudinal axis of the conveyor. 
The paddles (S) are then reoriented along a 
generally helical line while the products (2) are 
being conveyed from the loading station (10) to 
the unloading station (40). The paddles (5) are 
reoriented to a desired angle with respect to the 
longitudinal axis of the conveyor. The product 
units (2) are unloaded at the unloading station 
(40) as a stack by removing the product units (2) 
from a plurality of product receptacles (7), The 
paddles (5) are then reoriented and returned to 
their original position as when they were loaded. ' 




FOR THE PURPOSES OF INFORMATION ONLY 
applicaJii^ulllider\hi*PCT*^ ^ °" pamphlets publishing international 



AT 


Austria 


AU 


Australia 


BB 


Barbados 


BE 


Belgium 


BP 


Burkina Paso 


BC 


Bulgaria 


BJ 


Benin 


BR 


Brazil 


BV 


Belarus 


CA 


Canada 


CF 


Qsntral African Republic 


CG 


Congo 


CH 


Swiucerland 


CI 


Cole d*l voire 


CM 


Cameroon 


CN 


China 


CS 


Ceechoslovakia 


CZ 


Ctcch Republic 


DE 


Germany 


DK 


Denmark 


ES 


Spain 


Fl 


Finland 


FR 


France 


GA 


Gabon 



GB 


United Kingdom 


GE 


Georgia 


GN 


Guinea 


GR 


Greece 


HU 


Hungary 


IE 


Ireland 


IT 


Italy 


JP 


Japan 


KE 


Kenya 


KG 


Kyrgystan 


KP 


Democratic Peoplc*s Republic 




of Korea 


KR 


Republic o( Korea 


KZ 


Kazakhstan 


LI 


Liechtenstein 


LK 


Sri Lanka 


tiJ 


Luxembourg 


LV 


Latvia 


MC 


Monaco 


MO 


Republic of Moldova 


MG 


Madagascar 


ML 


Mali 


MN 


Mongolia 



MR Mauritania 

MW Malawi 

NE Niger 

NL Netherlands 

NO Norway 

NZ New Zealand 

PL Poland 

PT Portugal 

RO Romania 

RU Russian Federation 

50 Sudan 
SE Sweden 

51 Slovenia 
SK Slovakia 
SN Senegal 
TD Chad 
TG Togo 

TJ Tajikistan 

TT Trinidad and Tc^go 

UA Ukraine 

US United Suics of America 

UZ Uzbekistan 

VN Viet Nam 



INTERNATIONAL SEARCH REPORT 


Ihienir il Appticadon No 

PCT/US 93/11670 


A. CLASSKHCATION OF SUBJECT MATTER 










Minimum docummtaiioo seardied (cUssfication syitem followed by dasaficatioB symbols) 

IPC 5 B656 B65B 


DocumcnUtioQ scarehed other tfian nuimiim documentation to die extent diat such documentt are inc 




EtccBomc base ff*!wrt>*«< during die intcfsauional search (name of data base and. where practical, 


search texns usmQ 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ' 



Qtatioo of dtmrnH***! witti indication, where appropriate, of die relevant passages 



Relevant to datm No. 



W0,A,91 06475 (ITALFARMACO S.P.A.) 16 May 
1991 

see the whole document 

EP.A.O 304 140 (CURT 6. JOA. INC.) 22 
February 1989 

see abstract; dalns; figures 

FR,A,2 529 180 (CKD CORORATION) 30 

December 1983 

see claims; figures 



1-3,6 

9,10 

1-3,6 

4,5.7-10 



□ 



FufdKr documems arc listed in ttut oontiiiuatiott of box C. 



m 



Patent family mcmben are listed in annex. 



' Speaal caiegoncs of ated documentt : 

'A' document defining die general state of die art which is not 

considered to be of particular relevance 
'E* earlier document but published on or alter the international 

fUingdate 

'V document which may duow doubts on priority claim(s} or 
which is dted to establish the publication date of anodicr 
dtaiion or odier special reason (as spediied) 

'O' document refeiring to an oral disdosufc, use, exhibitiao or 



'P* document pubtished prior to ttie international filing date but 



T* laser document published after the international filing date 
or priority date and not in conflict widi the application but 
cited to understand die pnndple or dieory undeilying die 
invention 

"X* document of paiticular relevance; the daimcd invention 
cannot be considered novd or cannot be considered to 
involve an inventive step when the document is taken alone 

•Y' document of paiticular relevance; die daimedinvtndon 
cannot be considered to involve an inventive step when die 
document is combined with one or more odier such doco- 
ments, such combinaXion bang obvious to a peison 9* " " 
in the ait. 

document mcoEiber of die same patent family 



Date of die actual completion of the intonanonal search 

25 August 1994 


-6.01 » 


Name and mailing address of the ISA 

European Patent Office, P.B. $818 PatenUaan 2 
NL - 2280 HV Rijswiik 
Td.C-t^ 31-70) 340-2040, TX. 31 651 eponl, 
Fax (-^ 31-70) 340-3016 


Audiorized officer 

Van Rolleghero, F 



Fenn PCT/ISA/aiB (lecimd ihMt) <July 1993) 



INTERNATIONAL SEARCH REPORT 

i«»onnatioii on patent family oMmbers 



Interna* Application No 



1 Patent document 


Publicuion 


Patent family 


1 Publication 


1 - cited in search report 


date 


ineinber(s) 


1 date 


WO-A-9106475 


16-05-91 


EP-A,B 


0460134 


11-12-91 


EP-A-0304140 


22-02-89 




4/01997 


21-06-88 






CA"A- 


1292201 


19-11-91 










11-11-93 






DE-T- 


3884719 


03-03-94 


FR-A-2529180 


30-12-83 


JP-C- 


1594507 


27-12-90 






JP-B- 


2017407 


20-04-90 






JP-A- 


59001326 


06-01-84 






DE-A- 


3322682 


29-12-83 






GB-A,B 


2124574 


22-02-84 



Form PCT/ISA/210 (|Mtent family annex) (July 1992) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

^ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: ^ 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



J I UIMUIU 



THIS PAGE BLANK (uspto) 



